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CEMENTATION OP IRON AND STEEL

steel with the velocity used by us, no deposit whatever of free carbon is
formed, and the surface of the pieces of cemented steel remains perfectly
clear and shiny. This shows that the free carbon which is formed in the
transformation of the carbon monoxide into carbon dioxide dissolves entirely
in the 7-iron with which it comes in contact. In other words, under the
conditions above indicated the velocity with which the free carbon is formed is
lower than that with which this carbon passes into solution in the 7-iron
as austenite or martensite (according to the temperature).

Granted this, it is evident that, under these conditions, a new variable
will enter into the equilibrium of the reaction

2CO ^ C02 + C

to which the carburizing action of carbon monoxide is due. This new element
is the concentration of the carbon (appearing in the second member) in its
solution in the 7-iron, for all of the carbon which is liberated passes into the
state of solution.

The carbon which is liberated by the catalytic action of the iron on the
carbon monoxide, according to the reaction written above, therefore dis-
solves completely in the external layers of iron (which, at the temperature
worked with, is in the state of 7-iron) until it reaches the concentration which
corresponds to the state of equilibrium of the system CO: C02: C in solution
in 7-iron at the temperature and pressure experimented with. ,
- The fresh carbon monoxide which comes into contact with the steel should
then undergo the same decomposition, but to a lesser degree, for, by yielding
fresh carbon to the external layers of steel, the concentration of this ele-
ment is increased so that under the new conditions the equilibrium will exist
for a smaller quantity of carbon dioxide and hence for a less extensive decom-
position of the carbon monoxide. In this case, the concentration of the
carbon in the external layers of the steel should increase rapidly and the carbon
itself should diffuse into the layers lying beneath by simple difference in
concentration, necessarily following the same laws which govern the diffu-
sion of the carbon in the cementation with solid carbon. But we have seen
that the distribution of the carbon in the carburized zones obtained by
cementing steel with solid carbon1 differs profoundly from that which is
found in the zones obtained by cementing with carbon monoxide. In
the first the concentration of the carbon decreases rapidly as we pass from
the external layers to those which ,are deeper and deeper, following exactly
the course which corresponds to the diffusion o;f a dissolved substance by
" difference of concentration," but in the steels obtained by cementing with
carbon monoxide the concentration, of the carbon varies so little from the
external layers of the carburized zone to the deeper ones (see Experiment 45
and the diagram of Fig. 25) that it is not possible to admit that the carbon

1 See, for example, the experiments on a large scale previously cited, p. 74.